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1991 Actuarial study of Expen••
Under srAS No. 106

Exhibit 1
(continued)

ANNUAL RATES or SEPARATION BEFORB RETIREMENT - FEMALB EMPLOYEES

I Service Rat•• of ••paratlon durln~ y.ar t • It to t • lit
1n tor -.ploy....Dt.rlD~ '.rYle. at .peca.n aq••

Veare
t lS 20 2S 30 3S 40 4S SO

0 .0tS .0tS .ou .0'2 .011 .014 .010 .010
1 .013 .012 .077 .072 .061 .OU .OU .OU
2 .070 .0'1 .OU .057 .047 .Olf .033 .032
3 .OSI .051 .05' .OU .OU .025 .027 .Oll
4 .050 .051 .052 .Oll .020 .019 .Oll .031
5 .042 .0u .047 .032 .017 .014 .016 .0)0, .040 .040 .OU .027 .015 .013 .014 .02'
7 .040 .Oll .031 .024 .015 .013 .013 .Oll

• .039 .034 .024 .017 .015 .013 .013 .02S, . 0)6 .030 .Oll . 014 .014 .013 .013 . 030
10 .034 .027 .011 .013 .014 .014 .014 .030
11 .030 .023 .016 .010 .Oll .014 .015 .030
12 .OU .020 .016 .010 .011 .015 .016 .030
13 .023 .019 .OU .010 .010 .016 .016 .030
14 .020 .011 .014 .010 .00' .016 .020

I is .017 .016 .013 .010 .010 .017 .Oll
16 .Oll .012 .012 .00' .011 .017 .023
17 .011 .010 .010 .00' .011 .017 .024
18 .00' .00t .00t .00' .012 .017 .027
19 .007 .001 .00t .00'
20 .007 .001 .00' .010
21 .007 .001 .00' .011
22 .007 .007 .001 .011
23 .007 .007 .001 .012 I

24 .007 .007 I
25 .007 .007 I
26 .00' .007
27 .006 .001
21 .006 .001

M&naq•••nt



U S WEST caa.unication.
1991 Actuarial study of Expen.e
Under IrAS .0. 106

Exhibit 1
(continued)

ANNUAL BATES OF SEPARATION BEFORE RITIRIMIHT - HALl EMPLOYEES

Service Rate. of separation durinq year t .. It to t .. lit
1n for e.ployee. enterinq .ervice at .peciaen &qe.

Year.
t 15 20 2S 30 3S 40 4S SO I

0 .198 .lI6 .lS1 .135 .120 .llS .117 .120
1 .121 .111 .087 .061 .053 .044 .045 .046
2 .079 .070 .OS6 .046 .042 .040 .Olf .040
3 .059 .051 .037 .034 .029 .030 .030 .028 I

4 .040 .035 .026 .026 .021 .026 .026 .025
5 .029 .026 .019 .021 .017 .022 .022 .025

i6 .023 .021 .016 .017 .013 .019 .020 .024
7 .020 .019 .015 .015 .012 .017 .019 .024 :
8 .017 .016 .013 .014 .Oll .015 .Oll .028
9 .014 .014 .012 .012 .011 .015 .018 .032 I

10 .012 .012 .011 .011 .010 .015 .020 .037 ;

II .010 .010 .010 .011 .010 .015 .026 .040
I

12 .009 .010 .009 .010 .011 .017 .029 .046 i

13 .009 .010 .00' .010 .011 .017 .030 .053 I
14 .009 .010 .008 .010 .012 .019 .032

i1S .009 .009 .001 .010 .012 .020 .036
16 .008 .008 .001 .010 .013 .022 .040

,

17 .007 .001 .001 .00' .013 .025 .046 I
18 .007 .001 .001 .00' .013 .028 .053 !
19 .006 .001 .001 .010 !
20 .006 .001 .008 .Oll ,

21 .006 .001 .001 .Oll
22 .006 .008 .001 .011
23 .006 .001 .001 .012
24 .007 .001
25 .007 .001
26 .001 .001
27 .001 .001
28 .001 .001 ,



u S WEST Communication.
1991 Actuarial study of Expen.e
under SFAS No. 106 Exhibit 1

(continued)

ANNUAL RATES or SEPARATION BEFORE RITIRBMlNT - rEMALI EMPLOYEES

Service RAt •• of I.p.ration ~urin9 y.ar t • " to t • 1"
In for ••ploy••••nt.rin9 ••rvic. at lpecl••n 019.' ~

Y.arl
t 15 20 25 30 35 40 45 SO

0 .208 .194 .164 .136 .113 .096 .087 .088
1 .148 .139 .115 .094 .075 .063 .057 .061

:
I

2 .116 .107 .087 .067 .051 .039 .032 .034 I
3 .079 .081 .072 .056 .040 .034 .035 .032 ;
4 .071 .071 .051 .045 .Oll .Oll .030 .032 I5 .066 .066 .048 .037 .029 .029 .029 .031
6 .062 .057 .044 .029 .026 .027 .028 .Oll I

7 .057 .050 .037 .025 .024 .025 .028 .Oll
8 .053 .OH .030 .023 .022 .024 .028 .033
9 .049 .042 .026 .023 .022 .024 .028 .033

10 .044 .039 .026 .022 .022 .023 .028 .035
11 .040 .035 .026 .022 .021 .023 .028 .041
12 .035 .Oll .024 .022 .021 .023 .028 .046 I
13 .031 .027 .022 .022 .021 .023 .028 .OS5
14 .029 .026 .020 .022 .021 .022 .030

I

15 .026 .024 .020 .022 .021 .021 I .030
16 .022 .021 .020 .021 .020 .021 .030
17 .020 .020 .020 .020 .020 .020 .030
18

I
.018 .018 .020 .020 .018 .020 .030

19 .018 .018 .019 .020
20 .017 .018 .019 .020
21 .017 .018 .018 .018
22 .016 .017 .017 .016
23 .016 .016 .016 .017

I
24 .015 .015
25 .015 .015
26 .015 .015

I27 .014 .015
28 .013 .014

:



U S WEST Communication.
1991 Actuarial Study of Bxp.n••
Under SFAS No. 106 Exhibit 2

ANNUAL RATES or RETIREMENT OR SERVICE PENSIOR - MALI IMPLOXEES

Serv1ca lAta. of .eparatioft durin, year t + ~ to t + 1,
in tor .-ployee. antarin, '.rYic. at .paciaan &q••

Year.
t 15 20 25 30 3S 40 45 SO I

14 .5000
IlS .3000

16 .3000
17 .3000
11 .3000
U .0'00 .01'0 .5000 ."03
20 .01'0 .0500 .3000
21 .ono .1350 .3000
22 .0340 .2110 .1000
23 .0410 .1610 .3000
14 .01'0 .OHO .ouo .5000 ."03
25 .0150 .0260 .0120 .3000
a .0160 .0340 .1UO .3000
21 .0110 .OUO .2UO .1000
21 .0210 .OUO .2110 .3000
H .0130 .0130 .0340 .0910 .5000 ."03
30 .0120 .0130 .0410 .12'0 .3000
31 .0120 .0110 .0410 .2UO .3000
J2 .0120 .0llO .0'30 .3010 .3000
)J .0140 .OHO .0110 .2640 .3000
34 .0150 .0530 .1170 .5000 ."OJ
3S .0160 .0'20 .1610 .3000
36 .OUO .0710 .noo .3000
37 .0240 .0'00 .3400 .3000
31 .0270 .1100 .21'0 .3000
n .0140 .UIO .5000 ."01
40 .01S0 .1"0 .3000
41 .0'50 .3030 .3000
42 .1140 .3620 .3000
43 .1420 .2"0 .3000
44 .1100 .5000 ."01
45 .2200 .3000
U .3UO .3000
41 .3740 .3000
41 .1030 .3000
U .5000 ."03
50 .1000
51 .3000
S2 .1000
53 .3000
54 ."03



U S WEST communication.
1991 Actuarial study of Expense
Under SFAS Ho. 106 Exhibit 2

(continued)

ANNUAL RATZ' or RZTtREMlHT ON 'ZRytCI PIH'IO! - FINALI EMPLOYIIS

Servle. R£t.. or ••per&t1or. durlD, y.ar t • 'I to t • 1'1
in for -.ploy••••Dt.riD, '.r9ice &t .peci.Mn a,••

Y.ar.
t 15 20 25 30 35 40 U 50

14 .5000 I
I

~5 .3000 i
16 .3000

I
,

17 .3000 I

11 .)000 I
U .1100 .3540 .5000 .un

I20 .12'0 .13'0 .3000
21 .1260 .2150 .3000
22 • UfO .3240 .3000
23 . ~))O .2700 .3000
24 .0610 .1040 .U40 .5000 .nu
25 .0400 .0"0 .1UO .3000
26 .0420 .1210 .2170 .3000
27 .OUO .UtO .3270 .3000
21 .0470 .1310 .2770 .3000
2t .0400 .0450 .OUO .13tO .5000 .n.,
30 .0290 .0320 .OHO .1610 .3000
31 .OHO .0400 .1010 .2900 .3000
32 .0310 .OUO .1230 . ))50 .3000
33 .OUO .OUO .1HO .2920 .3000
H .OUO .ot30 .1520 .5000 .nn
35 .0520 .~010 .1UO .3000
36 .0540 .1200 .3000 .3000
)7 .0560 .1320 .3UO .3000
3. .0590 .1360 .3150 .3000
3t .1030 .1UO .5000 .un
40 .1160 .2040 .3000
41 .1210 .3200 .3000
42 .1350 .3150 .3000
43 .1UO .3UO .3000
U .1140 .5000 .un
4S .2120 .3000
U .3UO .3000
t7 .3UO .3000
41 .3610 .3000., .5000 .UU
50 .3000
51 .3000
52 .3000
53 .3000
54 .UU

Mana,...nt



U S WEST communications
1991 Actuarial Study of Expen.e
Under SFAS RO. 106 Exhibit 2

(continued)

ANNUAL RATES 0' RETIREMENT OR SERVICE PIRSIOR - KALI EMPLOJEES

S.rv ic. RAt•• of ••paration durin9 y.ar t .. Is to t .. lis !

In tor ••ploy••••nt.rln9 ••rvic. at .~cUl.n aq•• !
Year.

t 15 20 25 10 15 40 4S SO ,
I

14 .SOOO I
15 .3000 I

16 .3000

I17 .3000
18 .3000
19 .0550 .0900 .5000 .9901
20 .0420 .0650 .3000
2l .0300 .2090 .3000
22 .0llO .2790 .3000
23 .0410 .2060 .3000
24 .0160 .0llO .OUO .5000 .9901
25 .0150 .0260 .0560 .3000
26 .0160 .0280 .2270 .3000
27 .0170 .0160 .2910 .3000
28 .0190 .0430 .2200 .3000
29 .0210 .0230 .0320 .0500 .5000 .9903
30 .0110 .0195 .0390 .0700 .3000
31 .0195 .0270 .0430 .2540 .3000
32 .0210 .0145 .0460 .3190 .3000
II .0225 .0390 .0540 .2350 .3000
14 .0255 .0460 .0670 .5000 . n03

I35 .0270 .0530 .0880 .3000
36 .0315 .0590 .2850 .3000 I
37 .0375 .0640 .3540 .3000 I
38 .0405 .0730 .2520 .3000
39 .0520 .0910 .5000 .9901
40 .0580 .1010 .3000
41 .0620 .3300 .1000
42 .OUO . J9l0 .3000
43 .0790 .2720 .3000
44 .0910 .5000 . n03
45 .1160 .3000
46 .3510 .3000
47 .4110 .3000
48 .2130 .3000
49 .5000 .9903
SO .3000
51 .1000
52 .1000
53 .3000
54 .9901



U S WEST communication.
1991 Actuarial .tudf of azpen••
Under .rAa .0. 10' I!hibit 2

(continued)

A1!l!tlAL MD' or IlftrRlNl1!'1' 01 "BvrCl '11'101 - f'IIW,' RCPt.OJll'

Service Rat•• of ••paratioD durinq y.ar t + Is to t + lis
in for .-ploye•••nt.rin9 .erYic. at .peciaen age,

Y.ar,
15 20 25 30 JS

,
t 40 45 50

14 .5000
15 .3000
16 .3000
17 .3000
18 .3000
19 .1130 .2500 .5000 .9949
20 .10tO .1260 .3000
21 .OUO .2140 .3000
22 .OUO .3030 .3000
23 .0tlO .2UO .3000
24 .0'00 .1300 .1070 .5000 .'1"
25 .0510 .0150 .1100 .3000
H .0520 .0'00 . alo .3000
27 .0550 .0tSo .3100 .3000
2. .0510 .1000 .2700 .3000
29 .0'00 .0710 .0100 .1110 .5000 .'1"
30 .0510 .0550 .0170 .1160 .3000
31 .0510 .ono .0930 .2"0 .3000
32 .0530 .0100 .0'10 .3220 .3000
lJ .0StO .0130 .1050 .27tO .3000
34 .0650 .0ttO .1110 .5000 .'1"
35 .0710 .1040 .1260 .3000

3' .0790 .1100 .3120 .3000
37 .01'0 .1140 .3UO .3000
31 .OUO .1200 .2930 .3000
3t .1170 .1UO .5000 .".,
40 .1160 .1430 .3000
41 .1210 .3400 .3000
42 .1270 .3110 .3000
4J .1lJO .3UO .3000
U .1UO .5000 .U"
45 .1550 .3000
U .3UO .3000
47 .4010 .3000
48 .1210 .3000
U .5000 .U.,
50 .3000
51 .3000
52 .3000
53 .3000
54 .tt.,



U S WEST communications
1991 Actuarial Study of Expen••
Under SFAS NO. 106

MNYAL RATE' OF MOR'1'AI,ITJ AMONG ACTIVI DlPLOJSS'

Exhibit 3

..t •• of Mortallty ..t •• of Mortallt,
d"'dD9 y.u of ate durlD9 y.ar of a,.I.,. a + 1/2 to x + 1 1/2 I.,. a + 1/2 to a + 1 1/2

a x
Ml. , ..d. llal. , ...1.

l' 0.0011 0.0003 " 0.0177 0.00"
17 0.0011 0.0003 " O.OltO o.oon
11 0.0011 0.0003 U 0.0202 0.0101
lt 0.0011 0.0003 U 0.0215 0.0110
20 0.0010 0.0003 70 0.0340 0.0190
21 0.0010 0.0003 71 0.0370 0.0220
22 0.000' 0.0003 72 0.0400 0.0250
23 0.000' 0.0004 73 0.0430 0.0270
24 0.000' 0.0004 74 0.0410 O.OllO
25 0.000' 0.0004 75 0.0530 0.0330
2' 0.000' 0.0004 " 0.05'0 0.0170
27 0.000' 0.0004 77 0.0130 0.0410
2. 0.000' 0.0004 71 O.Ouo O.OUO

2' 0.0007 0.0005 7t 0.0750 0.0500
30 0.0007 0.0005 .0 0.0'10 0.0550
31 0.0007 0.000' 11 0.0110 0.0600
32 0.0007 0.000' 12 0.0910 O.OUO
33 0.0007 0.0007 13 0.1070 0.0730
34 0.0007 0.0007 14 0.11'0 0.0'00
35 0.000' 0.000' 15 0.1300 0.0110
36 0.000' 0.000' " O.lUO 0.0910
37 O.ooot 0.000' 17 0.15'0 0.1060
3. 0.0011 0.000' II o.1UO 0.1170
Jt 0.0012 0.000' " 0.1120 0.1270
40 0.0013 0.0010 to 0.1150 0.13'0
41 0.0015 0.0010 t1 0.20'0 0.1510
42 O.OOU 0.0011 t2 0.2220 0.U50
U 0.0011 0.0012 n 0.2340 0.1100
U 0.0021 0.0013 t4 0.2490 0.1910
U 0.0024 0.0015 15 0.2150 0.2UO
U 0.0027 0.0017 " 0.2120 0.2370
47 0.0030 0.0019 t7 0.3000 0.25'0
41 0.0034 0.0021 " 0.3ltO 0.2'00
4t O.OOJl 0.0022 " 0.3400 0.3050
50 o.oon 0.0024 100 0.3130 0.3320
51 0.0041 0.0025 101 O.JI'O O.UlO
52 O.OOSO 0.002' 102 0.4150 O.JtU
53 0.0015 0.0027 103 0.U70 0.4300
54 0.00'1 0.0030 104 0.4160 0.4870
55 0.0061 0.0033 105 O.UU 0.5190
5' 0.0075 0.0037 10' 0.5UO 0.5750
57 o.oon 0.0040 107 0.U70 0.1400
5. 0.00t2 0.0044 10. 0.75'0 0.7170
5' 0.0102 0.0049 10' 0.'140 0.'060
'0 0.0111 0.0053 110 1.0000 1.0000
II 0.0121 0.005'
'2 0.0132 o.oon
n 0.0143 0.0011
14 0.0154 0.0074
15 0.OU5 0.00'0

Mna,••Dt



U S WRST communication.
1991 Actuarial study of Sap.n••
Und.r srAS No. 106

ANN!JAL RATES or MORTALITJ AMONG AC'rIVI IMPLQJ!ES

Exhibit 3
(continued)

aat•• of Mortality aat•• of Mortality
duriD9 year of age dur1D9 year of age

A9· x + 1/2 to • + 1 1/2 A9· x + 1/2 to • + 1 1/2

• ;I;

Mal. re..18 Mal. r ...l.

16 0.0011 0.0003 U 0.0177 0.00"
17 0.0011 0.0003 " 0.0190 0.0093
11 0.0011 0.0003 II 0.0202 0.0101
19 0.0011 0.0003 " 0.0215 0.0110
20 0.0010 0.0003 70 0.0340 0.0190
21 0.0010 0.0003 71 0.0370 0.0220
22 0.0009 0.0003 72 0.0400 0.0250
23 0.0009 0.0004 73 0.0430 0.0270
24 0.000' 0.0004 74 0.0410 0.0310
25 0.000' 0.0004 75 0.0530 0.0330
26 0.000' 0.0004 " 0.05'0 0.0370
27 0.000' 0.0004 77 0.0630 0.0410
21 0.000' 0.0004 71 0.0610 0.0450
29 0.0007 0.0005 79 0.0750 0.0500
30 0.0007 0.0005 .0 0.0110 0.0550
31 0.0007 0.0006 11 0.0110 0.0600
32 0.0007 0.0006 12 0.0970 O.OUO
33 0.0007 0.0007 13 0.1070 O. 0730
JC 0.0007 0.0007 14 0.11'0 0.0100
35 0.000' 0.000' IS 0.1300 0.0110
36 0.000' 0.0001 " 0.1430 0.0970
37 0.0009 0.000' 17 0.1560 0.1060
31 0.0011 0.0009 II 0.1610 0.1170
39 0.0012 0.0009 19 0.1120 0.1270
40 0.0013 0.0010 90 0.1950 0.1390
41 0.0015 0.0010 tl 0.20'0 0.1510
42 0.001' 0.0011 t2 0.2220 0.1650
43 0.0011 0.0012 93 0.2340 0.1100
44 0.0021 0.0013 94 0.2490 0.1970
45 0.0024 O. 0015 9S 0.2650 0.2160
46 0.0027 O. 0017 " 0.2'20 0.2370
.7 0.0030 0.0019 t7 0.3000 0.2510
41 0.0034 O. 0021 91 0.3190 0.2100
49 0.003' 0.0022 " 0.3400 0.3050
50 0.0041 O. 0024 100 O. 3f 30 0.3320
51 0.0045 0.0025 101 0.3110 0.3610
52 0.0050 0.0026 102 0.4150 0.3140
53 O.OOSS 0.0027 103 0.4470 0.4300
54 0.0061 0.0030 104 0.4"0 0.4170
55 0.0061 0.0033 105 0.5340 O.SUO
56 0.0075 0.0037 101 0.5930 0.5750
57 0.0013 0.0040 107 0.U70 0.1400
51 0.0092 0.0044 10. 0.7510 0.7170
59 0.0102 0.0049 109 0.'140 0.1010
1O 0.0111 0.0053 110 1.0000 1.0000
II 0.0121 0.0051
62 0.0132 0.0063
U 0.Olf3 0.0061
U 0.0154 O.OOH
65 0.0165 0.0010



U I WEST CoaDUDicatioDI
1991 Actuarial study of ExpeDle
UDder SFAS RO. 106

ANNUAL RATE' OF MORTALItJ FOR "RVICI ppfIonRI

Exhibit 4

Rate. of mortality Rate. of mortality I
I

durin9 year of age durin9 year of &9. I
x to x + 1 x to x + 1 i

"ge "ge i

x Male Female x Male Female I
i

I
45 .062 .023 78 .068 .045
46 .056 .021 79 .075 .050
47 .052 .019 80 .011 .055
48 .047 .018 11 .088 .060
49 .043 .016 82 .097 .066
50 .039 .015 83 .107 .073
51 .035 .014 84 .118 .080
52 .031 .012 85 .130 .088
53 .028 .012 86 .143 .097
54 .025 .012 87 .156 .106
55 .023 .011 88 .169 .117
56 .022 .011 U .182 .127 I
57 .022 .011 90 .195 .139 I
58 .022 .011 91 .20' .151
59 .022 .011 92 .222 . 165
60 .022 .012 93 .234 .180
51 .023 .012 94 .249 .197
62 .024 .012 95 .265 .216
63 .024 .013 96 .212 .237

I
64 .025 .013 97 .300 .258
65 .025 .014 98 .319 .280
66 .026 .014 99 .340 .305
67 .027 .015 100 .363 .332
68 .029 .016 101 .388 .361
69 .031 .018 102 .415 .394
70 .034 .01' 103 .447 .430
71 .037 .022 104 .416 .472
72 .040 .025 105 .534 .519
73 .043 .027 106 .593 .575
74 .041 .Oll 107 .667 .640
75 .053 .033 108 .756 .717
76 .051 .037 109 .1" .806
77 .063 .041 110 .999 .999

Management



U I WElT Communication.
1991 Actuarial Itudy of 8xpen.e
Under IrA' Ro. 106

AlOOlAL RATIS or MOR'l'ALI'l't rOR IIBYICI PpIIO"IR'

Exhibit 4
(continued)

Rat•• of mortality Rat•• of mortality
during y.ar of ag. during y.ar of age

x to x + 1 x to x + 1
Ag. Ag.

x Mal. remal. x Mal. Female I

45 .062 .023 78 .068 .045
46 .056 .021 79 .075 .050
47 .052 .019 80 .081 .055
48 .047 .018 81 .088 .060
49 .043 .016 82 .097 .066
50 .039 .015 83 .107 .073
51 .035 .014 U .118 .080
52 .031 .012 85 .130 .088
53 .028 .012 86 .143 .097
54 .025 .012 87 .156 .106
55 .023 .011 88 .169 .117
56 .022 .011 89 .182 .127
57 .022 .011 90 .195 .139

58 .022 .011 91 .208 .151
59 .022 .011 92 .222 .165
60 .022 .012 93 .234 .180
61 .023 .012 94 .249 .197
62 .024 .012 95 .265 .216
63 .024 .013 96 .282 .237
64 .025 .013 97 .300 .258
65 .025 .014 98 .319 .280
66 .026 .014 99 .340 .305
67 .027 .015 100 .363 .332
68 .029 .016 101 .388 .361

69 .031 .018 102 .415 .394
70 .034 .019 103 .447 .430
71 .037 .022 104 .486 .472
72 .040 .025 105 .534 .519
73 .043 .027 106 .593 .575
74 .048 .031 107 .667 .640
75 .053 .033 108 .756 .717
76 .058 .037 10' .864 .806
77 .063 .041 110 .", •9"

Non-Management



U S WEST Caa-uaicatiOD.
1991 Actuarial study of ExpeD••
UDder SPAS Ro. 106

PIRCIRTAGI or ActIVK AXP R!TIRIP ,",LOllI. DII.G
WHO RAVE QUALIFIED '1.,PICIA8II.

Exhibit ~

Attal.... ......'.r Atu1.... hneIrt .r a._un. A't&iMd '.l'ceat of
... aC CIa.Ht. ... n ....nc1u1.. ... .t QuUUec:t

bet1..1.. ....Uclul•• betluJai tletlu1Dt ....tlclul..
of ,.u of 1MI' kU•• ..Und .f feu

ordMU ~h. o'duU "'107". _1.,... .fduU "Unci
",loy... _loy...

• , • p • p • ,

15 ot ot to ,.,
'" In 'I' 70 12. 2,.

11 0 0 u ,. 11 U 'I 11 11 27
11 0 U U It ,. U 'I 12 10 n
11 I JJ U n 7J u U 7J 7t 2J
11 11 U U n 12 u U 14 71 U
20 21 .0 tI n 71 u U 1$ 71 11
U J1 u u n 7. u U " 71 11
U U Sl .7 n u u U 17 n 15
u 53 S, .. It n u u " 71 U
U U Sf ., t4 " U U 7t " 11
U " U SO ,. It U n 10 u 10
U 11 It Sl U U U It 11 " •27 1S " U U co u u U It 7
21 7t " U n 1'1 IJ n u u ,
Zt 12 70 It t2 ,. U U It Sf ,
3. IS 71 IS t2 U U n IS " S
Jl 11 7J S, t2 ., U co .. U 5
U II ,. 1'1 t1 .. II "

., so 5
U to " 51 t1 U U S, II U •Jt t1 " " to U U U It n •
JS t1 11 " '0 31 It 51 to 40 •U t2 11 n It JS I. ., tl J7 3
n t2 11 U It U I. .. t2 U 3
JI II 11 U II 2t I. U U 21 2
3t II 17 It 11 2f I. U It U 2

n .. u 11 It n 20 1.. IS 2. If If " Ie 1
n It l' IS Jt t7 7 1

" II 12 I. J2 tI 0 0

" u , U H "-100 • 0



U 8 WWIT CaaDUDicatioD.
1991 Actuarial 8tudy of 8xpeD.e
Under arAS .0. 106

PERCEITAG8 OF &CTIVJ AID RITIRED IMPLQJ8ES pIIRG
WHQ lAY) QUALIFIER BIBIFICIARIE8

exbibit 5
(continued)

AnalDed '.~ac of ACUUed "re-aC of QulULed AtUJ..ed hcc.llt of
.,••t QulUed ... aC ....f1c1Ul•• ....C OII.UUed

be91anl., " ••flelute. ....1aD1D9 M91aD1D9 lell.Uclul••
of y.u of yeu AcU... ..tued of yeu

of d.atll Act1•• of deatll _loy... _loy... of ....tIl "Uced
_loy••• _loy...

• r • r • r • r

11 0\ 0' .0 ,n 7" In n, 70 In 2"
11 0 0 u ,. 7S U IS 71 tl 27
17 0 13 U .. ,. u n 72 10 25
11 I U U IS 11 U n 71 7' 2J
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u S WEST communications
1991 Actuarial Study of Expense
under SFAS NO. 106

RESULTS OF U S WEST CLAIMS ANALYSIS STUDY

Exhibit 6

Age Gross Costs Reimbursed By Medicare Net U S WEST Costs

< 49 $1,990 $ 0 $1,990

50 - 54 2,162 0 2,162

55 - 59 2,359 0 2,359

60 - 64 2,682 0 2,682

65 - 69 2,818 1,397 1,421

70 - 74 2,963 1,625 1,338

75 - 79 3,113 1,730 1,383

80 - 84 3,273 1,843 1,430

85 - 89 3,439 1,958 1,481

90+ 3,615 2,081 1,534
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Response to Paragraph 16

of FCC Order of Investigation and Suspension

CC Docket No. 92 - 101

May 26, 1992

A'ITACHHENT G



Paragraph 16 requests information that can be used in a serious
impartial evaluation of a macroeconomic model and its results. Ideally,
enough information should be provided so that the numerical results
produced by a macroeconomic model can be reproduced, or at least
checked, by an outside reader with a professional training in economics.
In writing the macroeconomic portions of the Godwins report we tried to
anticipate the need for reproducibility and included in the report
enough information to reproduce the numerical results of the
macroeconomic model (See Appendix C of the Godwins report). However,
the explanation in Appendix C of the Godwins report is relatively brief,
so we will use the opportunity presented by Paragraph 16 to elaborate on
various aspects of the macroeconomic model and its calibration.

Before presenting a detailed point-by-point response to items
raised in Paragraph 16, it might be helpful to discuss the type of
macroeconomic model used in the Godwins report and to contrast this
model with conventional large-scale short-run econometric forecasting
models. The reason for contrasting the two types of models is that the
requests in Paragraph 16 constitute an appropriate set of questions for
scrutinizing the results of a conventional large-scale econometric
forecasting model. However, some of the questions are not germane for
scrutinizing the macroeconomic model used in the Godwins report.

The macroeconomic model used in the Godwins report is a classical
general equilibrium model. As discussed in the Godwins report on pp.
26-27, the choice of a type of macroeconomic model for examining the
effect on GNP-PI of the introduction of SFAS 106 was guided by a list of
five desirable characteristics for a model:

(1) The model should be a multi-sector model allowing for some
firms to offer post-retirement health benefits while other firms
do not offer such benefits.

(2) The model should explain how production costs are related to
the costs of labor and other inputs, and should allow for the
possibility of substituting capital for labor as labor becomes
more expensive.

(3) The model should provide a specification of the demand for
goods related to the overall price level as well as to prices of
goods in each sector.

(4) The model should be tractable so that numerical solutions can
be computed and readily interpreted.

(5) The model should be internally consistent and based on sound
economic foundations.

The classical general equilibrium model used in the Godwins report
meets all five of these criteria. However, large-scale commercial
econometric models do not meet all of these criteria. In particular,
most large-scale commercial econometric models do not meet criteria (4)
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and (5). These models typically contain several hundred, or even over a
thousand, equations and variables to be forecast. In addition to the
sheer difficulty of tracing the effects of so many variables, the
forecasts produced by commercial forecasters generally are based also on
other factors such as time-series analysis, current data analysis, and
"judgment". The fact that the forecasts of these models are based
significantly on judgment and current data analysis makes it very
difficult for an impartial observer to reproduce the results of these
models and obscures the ability to readily interpret the forecasts
produced by these commercial forecasters. Commercial large-scale
econometric models in general have also been criticized for failure to
satisfy criterion (5) that they be internally consistent and based on
sound economic foundations. In light of the five desirable
characteristics listed above, it was decided that a classical general
equilibrium model would be preferable to a large-scale commercial
econometric model for the purpose of evaluating the effect on GNP-PI of
the introduction of SFAS 106.

An additional consideration that led to the choice of the
classical general equilibrium model is related to the timing of the
responses to the introduction of SFAS 106. The classical general
equilibrium model is intended to gauge the effects of changes after the
economy has returned to equilibrium, which may take several calendar
quarters or years. This model does not address the extremely difficult
task of predicting the dynamic responses over the short-run. By
contrast, large-scale econometric models deliver a series of quarterly
forecasts of GNP and other macroeconomic variables. However, in our
judgment, short-run dynamic behavior is extremely difficult to forecast.
Although these models do produce short-run forecasts, we would be
cautious in interpreting the timing implied by these short-run
forecasts. We decided to sidestep this difficult problem by using the
conservative approach of calculating the impact on the macroeconomy
after the economy fully responds to SFAS 106. The sense in which this
approach is conservative is that it probably will overstate the short
run impact on macroeconomic variables, and thus helps guard against
understating the impact on GNP-PI.

Now we will present a detailed point-by-point response to the
issues raised in paragraph 16. We will structure the responses
according to the following list of requests in Paragraph 16:

(1) fully describe and document the macroeconomic model, including

(a) the method of estimation
(b) parameter estimates
(c) summary statistics

(2) provide the same information as in (1) for any alternate
functional forms that were used

(3) provide the data used to estimate the model
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(4) provide the data used in making forecasts from the model

(5) provide the results of any sensitivity analyses performed to
determine the effect of using different assumptions.

Response to request (1): fully describe and document the macroeconomic
model, including the method of estimation, parameter estimates, and
summary statistics.

The macroeconomic model used in the Godwins report is described
verbally on pp. 27-28 of the Godwins report, and a complete mathematical
derivation and description of the model is presented in Part I of
Appendix C, pp. 54-57. In order to apply this mathematical model to the
United States, numerical values of the parameters need to be selected.
In a conventional large-scale commercial econometric model, the
numerical values of the parameters are typically estimated
econometrically. For these models, it is important to ask about the
method of estimation, the parameter estimates, and summary statistics
describing the statistical properties of the parameter estimates and the
model forecasts. However, the values of the parameters used in the
classical general equilibrium model in the Godwins report were not
econometrically estimated in the course of the preparation of the
Godwins report. Instead, the numerical values of the model were
calibrated so that in the baseline calculation without SFAS 106, the
numerical results produced by the model matched U.S. macroeconomic data.

The calibration procedure is described in Part II of Appendix C,
pp. 58-59, but here we will present a verbal description of the
calibration. The utility function of households contains the following
parameters:

Ql and Q2' which measure the relative desirability to consumers of
the goods produced in sectors 1 and 2: The larger is Ql relative
to Q2' the larger is the production of good 1 relative to good 2,
and the larger is the share of the labor force employed in sector
1. The values of Ql and Q2 are chosen so that in the initial
equilibrium (before the introduction of SFAS 106) 68% of the labor
force is employed in sector 1 (which does not offer SFAS 106
benefits) and 32% of the labor force is employed in sector 2
(which offers SFAS 106 benefits). These figures for the shares of
employment in sector 1 and in sector 2 match U.S. data as
indicated on page 7 of the Godwins report. (Of the 95.8 million
private sector employees, 30.7 million are eligible to have a
proportion of their charges in retirement met by their employer's
medical plan. Thus, the share of the private sector labor force
employed in sector 2 is 30.7 million/95.6 million = 32%.)

8, which is the elasticity of substitution between the consumption
of any two goods: The parameter 8 equals the price of elasticity
of the demand for goods. This parameter was not estimated nor was
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it directly calibrated to data. As stated on page 29 of the
Godwins report, a value of 1.5 was used for 8, recognizing that
this value most likely overstates the true price elasticity of
demand. Experimentation with the value of 8 indicated that the
impact of SFAS 106 on the GNP-PI increases when the price
elasticity of demand increases. (See the table on page 41 of the
sensitivity analysis in the Godwins report.) Thus, using a high
value of 8 would guard against understating the impact of SFAS 106
on the GNP-PI.

~, which is the elasticity of labor supply: The elasticity of
labor supply has been estimated econometrically in dozens of
studies. Rather than try to estimate this elasticity again for
the Godwins study, we referred to surveys of econometric studies
of labor supply. The first complete paragraph on page 30 of the
Godwins report describes the results of these studies and explains
the choice of the value of zero for the labor supply elasticity.

We can amplify the discussion on page 30 by pointing out that
there is an important difference between the response of labor
supply to a temporary change in the real wage and a permanent
change in the real wage. Economists explain the difference by
using the concepts of an income effect and a substitution effect.
An increase in the real wage increases the reward for working and
causes people to substitute some of their time away from leisure
toward working. Thus, the substitution effect of an increase in
the real wage is an increase in labor supply. In addition, an
increase in the real wage makes workers wealthier and reduces the
need tO'work (or equivalently makes workers able to afford more
leisure and less labor). This effect, known as the income effect,
means that workers will reduce their labor supply in response to
an increase in the real wage. Thus, the income effect and the
substitution effect work in opposite directions: the substitution
effect increases labor supply and the income effect reduces labor
supply when the real wage increases. For a temporary increase in
the real wage, the worker does not become very much wealthier and
the income effect is relatively small. The income effect is
likely to be smaller than the substitution effect and thus workers
would be likely to increase labor supply in response to a
temporary increase in the real wage. In contrast, for a permanent
increase in the real wage, the income effect is likely to be
relatively large. If the income effect is larger than the
substitution effect, then workers will reduce their labor supply
in response to a permanent increase in the real wage, which is a
negative labor supply elasticity.

The introduction of SFAS 106 is a permanent change and thus any
effects on the real wage are to be regarded as permanent effects
rather than temporary effects. Thus, in choosing a value of the
labor supply elasticity, it is appropriate to use the elasticity
describing the response to a permanent change in the real wage.
The econometric estimates described on page 30 of the Godwins
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report refer to permanent wage changes, and the use of income and
substitution effects explains why these estimated elasticities are
somewhat negative. The impact of SFAS 106 on the GNP-PI is larger
for higher labor supply elasticities, and the labor supply
elasticity was set to zero in the baseline calculation to guard
against understating the impact on the GNP-PI.

~, which is the share of nominal expenditure devoted to produced
goods: Given the calibration of the other parameters of the
model, the value of ~ does not affect the calculated effects of
SFAS 106 on GNP-PI or the wage rate. As explained in Part II of
Appendix C of the Godwins report, the model is calibrated so that
in the absence of SFAS 106, prices in all sectors and the GNP-PI
are normalized to equal 1.0. With this normalization, the value
of ~ becomes completely irrelevant to the numerical results of the
model.

~, which measures the disuti1ity of labor: With the specification
of the utility function in equation (A1) in Appendix C of the
Godwins report, the labor supply curve has a constant elasticity
with respect to the real wage. With a constant elasticity with
respect to the real wage, the labor supply curve depends on only
two parameters: the elasticity of labor supply and a location
parameter. The elasticity of labor supply has already been
discussed. The location parameter was chosen to make labor supply
equal to labor demand as indicated in equation (B9) in Part II of
Appendix C in the Godwins report. Given the labor supply
elasticity and the location parameter, the numerical value of the
parameter ~ is irrelevant.

The production function contains the following parameters:

P1 and P2' which are the shares of labor cost in value added in
sectors 1 and 2 respectively: In the baseline calculations, each
of these parameters is set equal to 0.64 which is the share of
labor cost in value added for the u.s. economy as a whole.

A1 and A2 , which are productivity parameters in sectors 1 and 2
respectively: These parameters affect the demand for labor in
each sector. They are calibrated so that when labor supply equals
labor demand, 68% of the labor force is employed in sector 1 and
32% of the labor force is employed in sector 2. The details of
this calibration are contained in Part II of Appendix C, pp. 58
59.

Response to request (2): provide the same information as in (1) for any
alternate functional forms that were used.

Experimentation with different functional forms and different
parameter values involves a fundamental tension. On the one hand,
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experimentation with different functional forms and different parameter
values offers the benefit of learning how robust the results are to
various changes in the model. On the other hand, experimentation may
allow the researcher to go on a "fishing expedition", fishing for the
functional forms and parameter values that deliver the most pleasing
result. We tried to strike the appropriate balance by not experimenting
with functional forms (except as described below) and by reporting the
results of experimentation with parameter values in the sensitivity
analysis.

The only change in the model that might be construed as a change
in functional form occurred while the model was in a developmental stage
before Godwins was engaged by USTA. In the developmental stage, the
original (simpler) functional form for labor supply assumed that the
labor supply elasticity must be zero. However, we modified the labor
supply function to its current form to allow the labor supply elasticity
to be either zero or nonzero. In a sense, this change was not really a
change in functional form because the original labor supply function is
a special case of the labor supply function used in the Godwins report.
The baseline calculations use a value of zero for the labor supply
elasticity, but we decided to allow for nonzero labor supply
elasticities so that we could perform a sensitivity analysis on the
labor supply elasticity. The results of the sensitivity analysis are
reported in section IV of the Godwins report.

The functional form used for the production functions is the Cobb
Douglas production function. This functional form is perhaps the most
widely used functional form for production functions.

The functional form of the utility function was chosen so that the
elasticity of labor supply and the price elasticity of demand for each
good are all constant. Various constant values of these elasticities
were used in the sensitivity analysis. The functional form of the
utility function was also chosen to incorporate the effects on demand of
the aggregate price level as well as the individual sector prices.

Response to request (3): provide the data used to estimate the model.

As explained above, the model used in the Godwins report is not an
econometric model. The choice of values for various parameters was
described in response to request (1).

Response to request (4): provide the data used in making forecasts from
the model.

Conventional large-scale commercial econometric models are
frequently used to make short-run macroeconomic forecasts of a variety
of macroeconomic variables. The forecasts are conditional forecasts
which means that the forecasts depend on the assumed future values of
various input variables to the model. For such models, it is important
to examine the data used in making forecasts from the model as well as
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summary statistics describing historical forecast accuracy (which is
related to request (lc) above).

The macroeconomic model in the Godwins report is not a
conventional short-run forecasting model. The only additional data that
is used to calculate the macroeconomic effects of the introduction of
SFAS 106 is the direct percentage increase in labor costs for firms in
sector 2. In the baseline calculations a value of 3% is used for the
direct percentage increase in labor costs for firms in sector 2. In the
sensitivity analysis values of 2% and 5% are also used.

Summary statistics are often used to gauge the forecasting
accuracy of conventional short-run econometric forecasting models, but
such statistics are not appropriate in the case of the macroeconomic
model used in the Godwins report. Short-run econometric forecasting
models produce forecasts of a variety of economic variables and, after
the fact, the accuracy or forecast error of each forecast can be
evaluated. For instance, a model could be used in 1992 to forecast GNP
PI in 1993. Then after we learn what the actual value of GNP-PI turns
out to be in 1993, we can calculate the forecast error as the difference
between the forecasted value of GNP-PI and the actual value of GNP-PI.
Then after several years, the accuracy of the forecasts can be gauged by
appropriate summary statistics of the forecast errors.

The model in the Godwins report is not a forecasting model in the
same sense as the large-scale commercial econometric models. The model
is not designed to forecast the actual level of GNP-PI. Instead it is
designed to estimate the change in the level of GNP-PI that results from
the introduction of SFAS 106. That is, the model is designed to
calculate the difference between the actual value of GNP-PI after the
introduction of SFAS 106 and the value of GNP-PI that would have
prevailed if SFAS 106 were not introduced. Even after the fact, when we
observe the actual value of GNP-PI in the presence of SFAS 106, we will
not be able to assess the accuracy of the model in the standard way.
Remember that the model produces an estimate of how much different GNP
PI is as a result of the introduction of SFAS 106. To assess the
accuracy of this estimate we would need to know the actual level of GNP
PI after the introduction of SFAS 106 and we would also need to know the
value that GNP-PI would have had if SFAS 106 were not introduced. Even
after the fact, we cannot observe or directly measure the level that
GNP-PI would have taken in the absence of SFAS 106. Thus traditional
measures of forecast accuracy cannot be used to assess the accuracy of
the model in the Godwins report.

Three additional remarks are in order at this point. First, the
model is specifically designed not to be a forecasting model but instead
to focus on how much different GNP-PI is as a result of the introduction
of SFAS 106. This focus is exactly the question at issue in the Godwins
report.

Second, the fact that the model in the Godwins report cannot be
evaluated by the traditional measures of forecast accuracy does not mean
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that the model cannot be checked against reality. The parameters in the
model were calibrated so that the values of labor share of total cost,
and the share of employment covered by SFAS 106 produced by the model
matched up with actual values of these numbers.

Third, our confidence in the model's numerical results is
bolstered by the sensitivity analysis which indicates that our results
are quite robust to changes in the values of the model's parameters.

Response to request (5): provide the results of any sensitivity analyses
performed to determine the effect of using different assumptions.

As mentioned above, Section IV of the Godwins report, pp. 34-43,
is devoted to the sensitivity analysis. In particular, pp. 37-39
specifically discuss the sensitivity analysis of the macroeconomic
model. The numerical results of the sensitivity analysis are presented
in the table on page 41.
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